Depolarization increases chloride-dependent glutamate sequestration in synaptic membranes of rat cerebral cortex.
To assess the functions of Cl- -dependent glutamate "binding" (Cl- -dependent glutamate uptake) in synaptic membranes, possible effects of depolarization on the uptake were examined. When rat cerebral cortical slices were preincubated with depolarizing agents such as veratrine (7 micrograms/ml), 10 microM aconitine, 56 mM K+, and 50 microM monensin, [3H]glutamate uptake by the crude synaptic membranes, which were subsequently prepared from the pretreated slices, was increased by 60-85%. Stimulation of the glutamate uptake by predepolarization was dependent on Na+ but not on Ca2+. The bindings of gamma-[3H]aminobutyric acid and 5-[3H]hydroxytryptamine were not significantly affected by the predepolarization. Veratrine pretreatment increased the maximal density of the glutamate uptake sites without affecting the affinity for glutamate. Several characteristics of the uptake sites increased by the veratrine pretreatment coincided with those of Cl- -dependent glutamate uptake sites. Na+-dependent glutamate binding (Na+-dependent glutamate uptake) to the membranes was not affected by pretreatment with veratrine. The content of endogenous glutamate and the noninulin space in the membrane fractions were not changed by the predepolarization. The increase in the glutamate uptake induced by pretreatment with high K+ was reversible: it returned to the control level after a second incubation of the slices in control medium. These results suggest that the Cl- -dependent glutamate sequestration system in synaptic membranes is regulated by the membrane potential.